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Preliminary analysis based on available data!

— Spatial distribution of magnetism from published maps
— Relationship to regional gravity. topography and crustal
thickness

e Addresses questions:

e Preliminary conclusion and implications




Intense magnetic anomalies occur in the Southern highiands
Magnetizec
but anon I ies clearly ext
Weaker anomalics in Northern Towlands and north polar region

o crust concrally Timited by the dichotomy boundary.
Ch

1d across the boundary

Crust at Taree impact basins and large volcanic structures is
apparently non-magnetic

Tharsis. Uopin Tsidiss Hlotass oo Flvsioem
Arabia Terra crust is strongly magnetic but s aftimityv (o
lowlands crust (¢c.¢ Zuber et al.. 2000)
No dominant polarity 1s apparent
Fine structure 1s present i anomaly pattern

No strong corrclation between magnetic and gravity anomalies




The spatial distribution of the magnetic anomalices.
and their relationship to the gravity and topography
the dichotomy and resurfacing history. suggests th ‘:_u;
strongly magnetic crust retains an original

magnwzatmn acquired at formation while weakly to
non-magnctic crust has experienced subsequent

tcctonic modification by resurfacing. heating and
intrusions such that 1ts origmal mﬂﬂnd zatton has
been destroved




Crust formed 1 presence of strong mfterna
imprinting thermoremancence
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Accretion a i gquast
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— Nocvidence of plawe

— Anomaly patierm is .

— Time required 1o cool thick crust is substantial - ditticult o

maintain vertcal nuienetic contrasts
required it Geld was reversmo every few milhon

e Rifting of cohicrently magnctized lithospher
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Miimum width of individual rifts 1s ~50 km (o reproduce
the minimum wavelength m the observed anomalies
Lack of polarity bias in observed anomaly ficld indicates
very significant extension required to produce alternating
polarity pattern
Magnetization contrast required 1s of order 30 A/m for 30
km thick crust

I3 A/m macnctization mtensity for deal-polante maoded

— A0 A mensity for simgle polarty moded

Gravity data do not support a rifiing structure of the scg

required by the magnetic observations
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A possible analog of early
crustal accretion on Mars and
subsequent deformation at
proto-subduction zones

Hydrous crust would result in
enhanced magnetization

Thin (ca. 10 km) slabs would
cool quickly to block in
thermoremanence

Stacking of slabs would result
in thick crust

Subsequent volcanism is
possible mechanism for
itracrustal magnetic contrasts
Subcontinental keel resists
subduction or modification and
results in low heat flow
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Aormed after internal ficld decavec

Crusl
— Imphos subduction of origimal Tithosphere
Crust was modified after internal fic
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Crustal thinning and shock heating would destroyv or
reduce orrginal crustal magnetism - but only 1 the crater
Fiecta blanket too small to bury or disrupt the source laver
Area of non-magnetic crust surrounding the Hellas and
Argyre hasins is too large to implicate the impacts as a
demagnetizing force

Thermal rejuvenation and/or crustal underplating. possibly
driven in part by Jateral (e mwu ature gzl adienis imnduoced by
crustal (hickness variation . may have destroved the
origial magnetism

——> The age of the Hellas and Argyre impacts is not
a limit on the longevity of the internal dipole field




Isolated and weak anomalies 1 northern hemisphere are

fragments of ancient “primordial” crust and argue agamst a
distinet plate tectonic regime for the northern lowlands
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Recheating of ancient crust above Curie temperature (burial or
volcanismy. or its removal. crcated non-magnetic regions

Impact-related demagnetization is only locally significant.
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cheating of crust in the Hellas/Aravre

[Mellas/Argvre impacts do not constrain ficld history
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Joarlv Archean terrestrial analog may be useful to undersiand
anomaly pattern and very strong crustal magnetization




